ABSTRACT How can we understand the formation mechanism of various morphologies of biomembrane? We are trying to understand the formation mechanism from the view point of soft matter physics, i.e., from physical properties of lipid assembly. We have especially studied the mechanism of giant vesicles formation from the lipid film by means of time-resolved Small-Angle X-ray Scattering, and the results suggest that the morphologies of lipid membrane strongly depend on the kinetics of the formation process. Thus, the observation of formation kinetics of various membrane morphologies should become more important to understand the biomembrane formation from soft matter physics. For observing the kinetics of membrane self-assembly, time-resolved measurements of Small-Angle Neutron Scattering and Neutron Spin Echo spectroscopy will make a significant contribution and will shed light on the various morphologies of biomembrane.
Intensity [a.u.] (a) (b) (c) Fig.2 Time-resolved small-angle X-ray scattering profiles of hydrated stack of lipid bilayers. Three stages of the hydration kinetics are observed: (a) water penetration between bilayers reduces the peak intensity, (b) the peak position shift to lower-q and the peak intensity recovers, and (c) the peak position is constant but the intensity decreases monotonically. 
